Searching PAJ 



1/2 ^- V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2002-062546 
(43)Date of publication of application : 28.02.2002 



(51)Int.CI. 




G02F 1/17 




(21 Application number 


: 2000-251582 


(71)Applicant 


: RICOH CO LTD 


(22)Date of filing : 


22.08.2000 


(72)Inventor : 


INOUE TOMOHIRO 








KATSURAGAWA TADAO 


L... 






TAKAHASHI HIROYUKI 



» m i 



(54) COLOR DISPLAY METHOD, DISPLAY SHEET AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform color display by 
easy control without complicating the structure by using 
a method for image display to control particles to vary 
the reflectance by the pixel unit. 
SOLUTION: A display layer 3 is formed by preparing 
three kinds of color microcapsules 1 each colored into 
one of R, G, B which encapsulate rotating particles 5 
colored into two colors of white and black and by 
disposing the microcapsules 1 at random or by 
periodically varying the kinds of the microcapsules by 
the pixel unit on a supporting body 2. When the 
microcapsules 1 are disposed at random, the 
microcapsules 1 of R, G, B are prepared to have 
different rotation thresholds for the respective 
encapsulated rotating particles 5 and the objective 
colors are displayed by controlling the direction and 
intensity of the magnetic field to be applied. When the 
microcapsules are periodically disposed into the pixel 
units, the rotation state of the rotating particles 5 in the 

color microcapsules of R, G, B are controlled by the pixel unit to display the objective colors. 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The color display approach characterized by carrying out color display of the image by 
arranging two or more kinds of coloring microcapsules with which the surface color differs, 
controlling the condition of the particle by which endocyst was carried out to each coloring 
microcapsule, and changing the optical property of a coloring microcapsule. 
[Claim 2] The color display approach characterized by the surface color of said coloring 
microcapsule being three kinds, red, green, and blue, in the color display approach according to 
claim 1. 

[Claim 3] The color display approach characterized by setting up the control threshold to which 
the optical property of said coloring microcapsule is changed in the color display approach 
according to claim 1 so that it may differ according to the class, arranging two or more kinds of 
coloring microcapsules at random, changing the optical property of the coloring microcapsule of 
the target class alternatively, and carrying out color display of the image. 

[Claim 4] The color display approach characterized by said thing [ arranging two or more coloring 
microcapsules of a class so that classes may differ periodically per pixel, changing the optical 
property of a coloring microcapsule per pixel and carrying out color display of the image ] in the 
color display approach according to claim 1 . 

[Claim 5] The color display approach characterized by for said coloring microcapsule connoting 
the particle classified by two colors of light reflex nature and light absorption nature by color 
pivotable in the color display approach according to claim 1 , and changing the optical property of 
a coloring microcapsule according to the rotation condition of this particle. 
[Claim 6] The color display approach characterized by said coloring microcapsule connoting a 
pivotable particle according to a magnetic operation in the color display approach according to 
claim 5. 

[Claim 7] The color display approach characterized by said coloring microcapsule connoting a 
pivotable particle by the electric action in the color display approach according to claim 5. 
[Claim 8] The display sheet characterized by having the display layer in which two or more kinds 
of coloring microcapsules with which the surface color from which an optical property changes 
with the conditions of the particle to connote differs were arranged. 

[Claim 9] The display sheet characterized by the surface color of said coloring microcapsule 
being three kinds, red, green, and blue, in a display sheet according to claim 8. 
[Claim 1 0] The display sheet characterized by for the control thresholds to which the optical 
property of said coloring microcapsule is changed differing in a display sheet according to claim 8 
according to a class, and arranging two or more kinds of coloring microcapsules at random. 
[Claim 1 1] The display sheet with which the coloring microcapsule of a class is characterized by 
two or more said things [ changing a class periodically per pixel and being arranged ] in a display 
sheet according to claim 8. 

[Claim 1 2] The display sheet to which said coloring microcapsule connotes the particle classified 
by two colors of light reflex nature and light absorption nature by color pivotable in a display 
sheet according to claim 8, and the rotation condition of this particle is characterized by the 
controllable thing with a magnetic means or an electric means. 
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[Claim 13] The display characterized by having the display layer in which two or more kinds of 
coloring microcapsules with which the surface color from which an optical property changes with 
the conditions of the particle to connote differs were arranged, and an input means to control 
the particle condition in a coloring microcapsule per pixel of said display layer, and to perform 
the writing or elimination of an image. 

[Claim 1 4] The display characterized by for the control thresholds to which the optical property 
of said coloring microcapsule is changed differing in a display according to claim 13 according to 
a class, and arranging two or more kinds of coloring microcapsules at random. 
[Claim 1 5] The display with which the coloring microcapsule of a class is characterized by two or 
more said things [ changing a class periodically per pixel and being arranged ] in a display 
according to claim 13. 

[Claim 16] The display characterized by the optical property of said coloring microcapsule 
changing with the rotation conditions of the particle to connote in a display according to claim 
13. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display technique which carries out color 

display of the images, such as a graphic form and an alphabetic character. 

[0002] 

[Description of the Prior Art] As a display which displays information, although current [ the 
viewpoint of the display quality and economical efficiency to ] is in use as for CRT, various flat- 
panel displays are done [ research and development in them ] and put in practical use in 
consideration of small, the light weight, the low power, etc. As such a display, light-receiving 
mold displays, such as luminescence mold displays, such as a plasma display (PDP), an 
electroluminescence display (ELD), a fluorescent indicator tube (VFD), and a light emitting diode 
(LED), and a liquid crystal display (LCD), are mentioned. 

[0003] Although the eye by flicker etc. is expected little display of fatigue since these get used 
and have so far been familiar with a medium called printed matter in OA field mainly applied, it is 
difficult to solve this point on luminescence mold displays including CRT. In that respect, 
although LCD of a light-receiving mold is advantageous and there are also advantages, such as a 
low power, the actual condition is that there are also characteristic demerits, such as an angle- 
of-visibility dependency and temperature dependence. 

[0004] Then, it had the image display layer which a light-receiving mold display also becomes 
from a microcapsule, and magnetic or the method which performs image display, for example, an 
electrophoresis display, the magnetic migration display, the particulate material orientation mold 
display, the rotation particle mold display using electric or a magnetic means, etc. have been 
proposed by changing the rate of a light reflex per pixel by the electric action. With the 
microcapsule which connotes the liquid which distributed the particle of light absorption nature 
or light reflex nature, an electrophoresis display forms an image display layer and sets it to a 
microcapsule here. If an electric double layer is formed of transfer of the charge in a solid-liquid 
interface, a particle is charged in forward or negative and electric field are added to this, an 
image will be displayed using a particle migrating according to the direction of electric field by 
attaching the contrast of the light and darkness of the display layer upper part for every pixel. 
[0005] Moreover, if a magnetic migration display forms an image display layer and a field is added 
with the microcapsule which connotes the liquid which distributed the magnetic-substance 
particle of light absorption nature, and the non-magnetic-material particle of light reflex nature, it 
will display an image using a magnetic-substance particle being attracted in a microcapsule by 
attaching the contrast of the light and darkness of the display layer upper part for every pixel. 
[0006] Moreover, if a particulate material orientation mold display forms an image display layer 
and a field is added with the microcapsule which connotes the dispersion liquid of a magnetic- 
substance particle with shape anisotropy, such as flat nature, it will display an image using 
reflection of the light according to the sense of a magnetic-substance particle with shape 
anisotropy, dispersion, and absorption taking place by attaching the contrast of the light and 
darkness of the display layer upper part for every pixel. 

[0007] Furthermore, a rotation particle mold display forms an image display layer with the 
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microcapsule which connotes with a fluid the spherical rotation particle classified by every [ a 
semi-sphere ] by color, and is magnetic or a thing which displays an image by carrying out the 
roll control of the spherical rotation particle in a microcapsule, and attaching the contrast of the 
light and darkness of the display layer upper part for every pixel with an electric means etc. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the present condition, these displays are 
only monochrome monochromatic specification and had the problem that color display was not 
put in practical use compared with CRT or LCD. For this reason, although what arranges the 
color filter of two or more colors, and performs color display on a display layer is proposed 
(JP,10-232630,A), since lamination becomes complicated, this influences display properties, such 
as brightness and contrast, a production process not only increases, but and its thickness 
increases also in the case of the writing/elimination from the display layer upper part when a 
color filter layer is added, it becomes disadvantageous while it can consider the cost rise by 
using a color filter. 

[0009] This invention coped with the trouble of the above-mentioned conventional technique, 
was made, and it aims at magnetic or offering a display in the color display approach that color 
display can be performed, and the display sheet list using this color display approach, by easy 
control using the image display approach of changing the rate of a light reflex per pixel by the 
electric action, without complicating a configuration. 
[0010] 

[Means for Solving the Problem] That is, the color display approach of invention of claim 1 is 
characterized by carrying out color display of the image by arranging two or more kinds of 
coloring microcapsules with which the surface color differs, controlling the condition of the 
particle by which endocyst was carried out to each coloring microcapsule, and changing the 
optical property of a coloring microcapsule. 

[0011] In the color display approach of this invention, it is changing with the conditions of the 
particle which the rate of a light reflex of a coloring microcapsule connotes, and the surface 
color of a coloring microcapsule is displayed, or it becomes possible to make it display black, and 
the color display of an image becomes possible. Thereby, implementation of the color display of a 
wide-field-of-view angle is attained few from LCD by the fatigue of an eye by low cost with a 
comparatively easy configuration for a light-receiving mold. 

[0012] Invention of claim 2 is characterized by the surface color of a coloring microcapsule being 
three kinds, red, green, and blue, in the color display approach of claim 1. Thereby, full color 
image display becomes possible in the combination of red, green, blue, and black. 
[0013] In the color display approach of claim 1, invention of claim 3 sets up the control threshold 
to which the optical property of a coloring microcapsule is changed so that it may differ 
according to the class, it arranges two or more kinds of coloring microcapsules at random, 
changes the optical property of the coloring microcapsule of the target class alternatively, and is 
characterized by carrying out color display of the image. In this invention, the array of the 
coloring microcapsule with which colors differ is easy, without requiring the precise alignment of 
a display and the input section which performs writing/elimination, it is changing in the size of 
the magnetic operation impressed to a coloring microcapsule, or an electric action, and color 
display becomes possible. 

[0014] In the color display approach of claim 1, invention of claim 4 arranges two or more kinds 
of coloring microcapsules so that classes may differ periodically per pixel, it changes the optical 
property of a coloring microcapsule per pixel, and is characterized by carrying out color display 
of the image. It is not necessary to change the control threshold to which the optical property of 
a coloring microcapsule is changed according to that class, and color display becomes possible 
easily by control of a pixel unit in this invention. 

[0015] In the color display approach of claim 1, a coloring microcapsule connotes the particle 
classified by two colors of light reflex nature and light absorption nature by color pivotable, and 
invention of claim 5 is characterized by changing the optical property of a coloring microcapsule 
according to the rotation condition of this particle. When the surface color of the coloring 
microcapsule which connoted this rotation particle by this when the field of the light reflex 
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nature of a rotation particle was turned to a side front is displayed and the field of light 
absorption nature is turned to a side front, black is displayed and the color display of an image 
becomes possible. 

[0016] Invention of claim 6 is characterized by a coloring microcapsule connoting a pivotable 
particle according to a magnetic operation in the color display approach of claim 5. This becomes 
possible to control the rotation condition of a particle by magnetic means, such as the magnetic 
head, and color display which excelled [ configuration / easy ] in visibility is realized. 
[0017] Invention of claim 7 is characterized by a coloring microcapsule connoting a pivotable 
particle by the electric action in the color display approach of claim 5. Thereby, the rotation 
condition of the particle in a coloring microcapsule can be easily controlled using the electric- 
field impression drive method by the pixel electrode, and color display of high resolution is 
realized. 

[0018] The display sheet of invention of claim 8 is characterized by having the display layer in 
which two or more kinds of coloring microcapsules with which the surface color from which an 
optical property changes with the conditions of the particle to connote differs were arranged. In 
this invention, it becomes possible by controlling the condition of the particle in a coloring 
microcapsule and changing the optical property of the target coloring microcapsule to display an 
image in a color easily. Moreover, since the configuration is easy as a display sheet, the color 
display sheet of a thin and flexible wide-field-of-view angle is obtained like paper, and it 
becomes producible by low cost. 

[0019] Invention of claim 9 is characterized by the surface color of a coloring microcapsule being 
three kinds, red, green, and blue, in the display sheet of claim 8. Thereby, full color image display 
becomes possible in the combination of red, green, blue, and black. 

[0020] In the display sheet of claim 8, the control thresholds to which the optical property of a 
coloring microcapsule is changed differ according to a class, and invention of claim 10 is 
characterized by arranging two or more kinds of coloring microcapsules at random, without 
requiring the precise alignment of a display sheet and an input means to perform 
writing/ elimination, while the array of the coloring microcapsule with which colors differ is easy 
and comes out in this invention, it is changing in the size of the magnetic operation impressed to 
a coloring microcapsule, or an electric action, and color display becomes possible. 
[0021] Invention of claim 1 1 is characterized by for two or more kinds of coloring microcapsules 
changing a class periodically per pixel, and arranging them in the display sheet of claim 8. It is not 
necessary to change the control threshold to which the optical property of a coloring 
microcapsule is changed according to that class, and color display becomes possible easily by 
control of a pixel unit in this invention. 

[0022] Invention of claim 12 connotes the particle by which the coloring microcapsule was 
classified by two colors of light reflex nature and light absorption nature by color pivotable in the 
display sheet of claim 8, and the rotation condition of this particle is characterized by the 
controllable thing with a magnetic means or an electric means. In this invention with magnetic 
means, such as the magnetic head, or the electric means of a pixel electrode etc. When the 
rotation condition of the particle in the coloring microcapsule of a display sheet can be 
controlled and the field of the light reflex nature of a rotation particle is turned to a side front 
When the surface color of the coloring microcapsule which connoted this rotation particle is 
displayed and the field of light absorption nature is turned to a side front, black is displayed and 
the color display of an image becomes possible. 

[0023] The display of invention of claim 13 is characterized by having the display layer in which 
two or more kinds of coloring microcapsules with which the surface color from which an optical 
property changes with the conditions of the particle to connote differs were arranged, and an 
input means to control the particle condition in a coloring microcapsule per pixel of a display 
layer, and to perform the writing or elimination of an image. In this invention, it is that an input 
means controls the particle condition in the coloring microcapsule of a display layer per pixel, 
and display selection of the surface color of a coloring microcapsule or black is made, and color 
display of an image thru/or elimination are performed easily. 

[0024] In the display of claim 1 3, the control thresholds to which the optical property of a 
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coloring microcapsule is changed differ according to a class, and invention of claim 14 is 
characterized by arranging two or more kinds of coloring microcapsules at random. In this 
invention, the array of the coloring microcapsule with which colors differ is easy, and is changing 
in the size of the magnetic operation impressed to a coloring microcapsule, or an electric action, 
and the color display of it becomes possible. 

[0025] Invention of claim 15 is characterized by for two or more kinds of coloring microcapsules 
changing a class periodically per pixel, and arranging them in the display of claim 13. It is not 
necessary to change the control threshold to which the optical property of a coloring 
microcapsule is changed according to that class, and color display becomes possible easily by 
control of a pixel unit in this invention. 

[0026] Invention of claim 1 6 is characterized by the optical property of a coloring microcapsule 
changing with the rotation conditions of the particle to connote in the display of claim 1 3. In this 
invention, by controlling the rotation condition of the particle in a coloring microcapsule by the 
magnetic means or the electric means, display selection of the surface color of a coloring 
microcapsule or black is made, and color display of an image thru/or elimination are performed 
easily. 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. Drawing 1 shows the display layer of the particle rotation mold by the 
magnetic means concerning the gestalt of operation of the 1st of this invention, the coloring 
microcapsule 1 colored separately at predetermined two or more colors (R) f for example, red, 
green (G), or blue (B) is arranged on a base material 2, and the display layer 3 is formed. As 
shown in draw[ng_2 , the endocyst of the rotation particle 5 classified by two colors of light reflex 
nature like white/black and light absorption nature by color is carried out to the colored outer 
shell 4 with a fluid 6, and the coloring microcapsule 1 is constituted so that the rotation particle 
5 can rotate freely within a capsule. When the rotation particle 5 contains the magnetic 
substance, a roll control is carried out by the magnetic means of magnetic-head 7 grade per 
pixel and the white of light reflex nature becomes a side front, the color of the coloring 
microcapsule 1 is observed, and black is observed when the black of light absorption nature 
becomes a side front. 

[0028] The method of arranging at random the coloring microcapsule 1 with which colors differ 
first, setting up so that a rotational threshold may change with colors of the coloring 
microcapsule 1 , changing the magnitude of the magnetic field to impress, and displaying the 
target color is mentioned as an approach of performing color display in such a display layer 3. 
The threshold of rotation of the coloring microcapsule 1 can be adjusted to arbitration by 
changing the factor which influences rotation of the content of the magnetic substance in the 
rotation particle 5, the viscosity of the fluid 6 in a class or the coloring microcapsule 1 , etc. 
[0029] An example is given and this color display approach is explained using draw ing 3 . As 
shown in drawing 3 (a), each coloring microcapsule 1 of R, G, and B which are arranged at 
random shall have 5 and the rotation threshold which is 15 or 30 gauss on a base material 2, 
respectively. In this case, if a 1 0 gauss magnetic field is added, since the roll control of the 
rotation particle 5 only of the coloring microcapsule 1 of R will become possible, as shown in 
drawing 3 (b), R can be displayed by carrying out the roll control of the semi-sphere part with 
the higher rate of a light reflex (white) to a side front in a 10 gauss magnetic field. Moreover, if a 
20 gauss magnetic field is added, since the roll control of the rotation particle 5 of the coloring 
microcapsule 1 of G will become possible, G can be displayed by carrying out the roll control of 
the rotation particle 5 in a capsule in a 20 gauss magnetic field so that the one (white) where the 
rate of a light reflex is higher may serve as a side front. However, since R is also displayed on 
coincidence at this time, when the display of R is unnecessary, a 10 gauss magnetic field is 
continuously added to hard flow, and only the rotation particle 5 of the coloring microcapsule 1 
of R makes a side front the one (black) where the rate of a light reflex is lower. After similarly 
carrying out the roll control of the rotation particle 5 in the coloring microcapsule 1 of R, G, and 
B in a 30 gauss magnetic field and making into a side front the one (white) where the rate of a 
light reflex is higher, only B can be displayed by carrying out the roll control of the rotation 
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particle 5 in the coloring microcapsule 1 of R and G in a 20 gauss magnetic field, and making into 
a side front the one (black) where the rate of a light reflex is lower. 

[0030] Thus, the target color can be displayed with the magnitude of the magnetic field to 
impress. It is not necessary to arrange the coloring microcapsule 1 with which colors differ per 
pixel by this color display approach, and there is no need for the precise alignment of a display 
and the input section which performs writing/elimination. 

[0031] Moreover, as the approach of other color displays, the coloring microcapsule 1 is arranged 
so that colors may differ periodically per pixel, and there is the approach of controlling the 
rotation condition of the rotation particle 5 per pixel. In this case, it is not necessary to change 
the rotation threshold of the coloring microcapsule 1 according to a color. 

[0032] the above — if any approach makes the color of the coloring microcapsule 1 three kinds, 
R, G, and B, the expression of neutral colors will also be attained in the combination of R, G, and 
B which can express R, G, B, and black as it is, can express white with color mixture if all of R, 
adjacent G, and adjacent B are made to color, and are made to color. However, about gradation, 
it is difficult and it is realistic to make a pixel small and to perform area gradation what is 
depended on rotation condition. 

[0033] Next, each component and the manufacture approach of a gestalt of this operation are 
explained. As mentioned above, the coloring microcapsule 1 has a configuration as shown in 
drawing 2 , and the rotation particle 5 can rotate it now freely within a capsule with a fluid 6. 
Although the magnitude of the coloring microcapsule 1 is related to the ease of carrying out of 
the magnitude (resolution) of a display and a display pixel, dispersion of light, and manufacture 
etc., its about 1-1000 micrometers are practical. 

[0034] The rotation particle 5 contains the magnetic substance, it is magnetized so that it might 
be classified by two colors by color, while N pole and another side may become the south pole in 
them, and it serves as a permanent magnet. The magnetic substance / resin system particle to 
which the rotation particle 5 made resin, such as a particle of the magnetic substance or 
polystyrene, and polyethylene, contain the magnetic substance, such as magnetite, iron like a 
ferrite, cobalt, and nickel, are used. Rotation of a particle and control of a halt are easy for the 
gestalt of the rotation particle 5, and it is desirable, and since what has a uniform configuration 
and magnitude is desired, it is substantially desirable. [ of the shape of a ball ] [ of the easy thing 
of classification by color and manufacture ] Furthermore, specific gravity, chemical stability, etc. 
are important, the monomer which ground it after especially the magnetic substance / resin 
system particle kneaded these, or distributed the magnetic-substance particle — an emulsion 
polymerization and a suspension polymerization — or a distributed polymerization can be carried 
out and it can produce. 

[0035] In order to color the rotation particle 5 with the color of light reflex nature, or the color of 
light absorption nature, it can apply with a spray etc., or can cover with electrochemical 
processes, such as plating, or the approach of distributing the coloring matter of black systems, 
such as coloring matter of white systems, such as a titanium dioxide, or carbon, to binder resin a 
solvent and if needed, and putting metals, such as the above-mentioned coloring matter, and Au, 
Ag, aluminum, by the spatter, vacuum evaporationo, etc. can be used. Moreover, in order to 
distinguish by different color with in two colors, embed a non-coloring field in adhesives or a 
resin layer, and it fixes, or is colored only an exposure by floating into the liquid which adjusted 
specific gravity etc. Since the color of the magnetic substance is almost black when the rotation 
particle 5 is a magnetic-substance particle, when using black for one side between two colors, it 
can classify by color in two colors only by coloring white another side. In the color display of this 
invention, since it is colored the outer shell of a microcapsule, the rotation particle in 
monochrome display can be used as it is. 

[0036] independent [ in common resin, such as acrylic, an methacrylic system, polyester, 
polystyrene, poly urea, a polyamide, and epoxy, ] as an ingredient which forms the outer shell 4 
of the coloring microcapsule 1 — or it can be mixed and used. As the manufacture approach of a 
microcapsule, the in-situ method which supplies a monomer from one side of the internal phase 
of an emulsion or external phase who distributed the interfacial polymerization which supplies a 
monomer, and the rotation particle 3, or a microencapsulation technique well-known in addition 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tranweb_cgLejje 



05/06/28 



JP.2002-062546.A [DETAILED DESCRIPTION] 



6/10 ^-v 



to this can be used from both the inside of an emulsion which distributed the rotation particle 5, 
and an outside. Properties, such as a mechanical strength which is equal to a certain amount of 
press, and transparency, chemical stability, are searched for, and the outer shell 4 of a 
microcapsule can also be reinforced by surface treatment, such as covering a front face by 
various resin etc. if needed. Moreover, the fluid 6 in the coloring microcapsule 1 is most asked 
for the lubrication action for making rotation of the rotation particle 5 smooth, and it can use 
liquids, such as water, an oil, and alcohol, for it. 

[0037] As the coloring approach of these microcapsules, there is an approach of coloring after 
microcapsule production or the approach of producing the outer shell which had the target color 
from the beginning. Although the approach of putting by electrochemical processes which 
distribute coloring matter particles, such as R, G, and B, to binder resin a solvent and if needed, 
and are applied with a spray etc. about the former, such as an approach and plating, a spatter, 
vacuum evaporationo, etc. is mentioned, since it is not necessary to distinguish by different color 
with in two colors rather than the case of the rotation particle 5, it is easy. About the latter, in 
case the polymerization of the outer shell is carried out, the coloring matter of the target color is 
mixed, and the approach of carrying out polymerization generation of the outer shell to which the 
color containing coloring matter was attached etc. is mentioned. In addition, as coloring matter 
which has the spectral characteristic in three primary colors, inorganic pigments, such as organic 
pigments, such as a perylene pigment, a lake pigment, azo pigment, the Quinacridone system 
pigment, an anthraquinone system pigment, metal replacement phthalocyanine pigment, and 
halogen multi-permutation phthalocyanine pigment, titanium oxide, ferrous oxide, cobalt purple, 
and cobalt blue, are mentioned. 

[0038] Thus, the produced coloring microcapsule 1 is arranged on a base material 2 so that 
colors may differ periodically per pixel at random, and the display layer 3 is formed. When 
arranging at random, mixed distribution of the coloring microcapsule 1 of each color can be 
carried out at common resin solutions, such as acrylic, an methacrylic system, polyester, 
polystyrene, poly urea, a polyamide, and epoxy, spreading desiccation can be carried out on a 
base material 2, or a glue line can be prepared on a base material 2, and the display layer 3 can 
be formed by the approach of carrying out the cast of the coloring microcapsule 1 of each color 
distributed to the solvent. Of course about this formation approach, it is not limited. Even when 
the thickness of the display layer 3 is comparable as the particle size of a premise, then the 
coloring microcapsule 1 in forming a protective layer, a base material substrate, etc. on it, it is 
enough. 

[0039] When arranging the coloring microcapsule 1 on the other hand so that colors may differ 
periodically per pixel, and forming the display layer 3, the photolithography method using the 
photoresist which distributed the coloring microcapsule 1 can be used. This approach arranges 
and fixes to a predetermined pixel the photoresist 1 1 which distributed the coloring microcapsule 
1 of R according to a series of FOTORISO processes of spreading, desiccation, exposure, and 
development, as shown in drawing 4 . Then, according to the same FOTORISO process, the 
coloring microcapsule 1 of G and the coloring microcapsule 1 of B are arranged to a 
predetermined pixel one by one, and it fixes. In this case, since extent which fixes the coloring 
microcapsule 1 is enough as the photoresist layer which remains as a display layer 3, that 
thickness is comparable as the particle size of the coloring microcapsule 1, or less than [ it ] is 
desirable. This becomes possible by controlling the process conditions of FOTORISO. Moreover, 
although the negative resist which contained photopolymerization initiators, such as 
benzophenones and anthraquinone, for example to acrylate resin, or the positive resist which 
contained the esterification object of o-quinone diazide in novolak mold phenol resin can be used 
as a photoresist, what is necessary is just ** excellent in the adhesive property when not being 
limited to this and forming the dispersibility and the display layer 3 of the coloring microcapsule 1 
with transparency etc. 

[0040] As an approach of arranging the other coloring microcapsules 1 periodically per pixel, 
there is an electrochemical process etc. and an electrodeposition process, a micell electrolytic 
decomposition process, etc. are specifically mentioned. In the case of an electrochemical 
process, the conductive layer used as an electrode is needed for the part in which all form the 
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display layer 3. Therefore, although an electrode configuration which does not flow is needed 
between each pixel, the process of patterning arrangement of the coloring microcapsule 1 is 
easy. Moreover, when an electric means performs the roll control of a rotation particle, the 
electrode for forming a display layer can use as an electrode for a display drive as it is. 
[0041] Drawing 5 shows the gestalt of 1 operation of the display sheet using the display layer 3 
shown in drawing 1 , a protective layer 21 is formed in the display layer 3 bottom formed on the 
base material 2, and the memory layer 22 for holding display information is formed in the base 
material 2 bottom. A base material 2 is not especially limited, although resin films and resin 
plates, such as polyethylene terephthalate, a polycarbonate, and polyethylene, can be used, 
although the thinner one of the thickness is desirable when it takes performing 
writing/ elimination into consideration, the thickness of a certain extent in consideration of the 
ease of treating as a sheet is required for it, and its about 10-1000 micrometers are desirable. 
[0042] It is durable to the magnetic head, various press [ in / further / real use ], and friction, 
and transparency is high, a stable thing is used, and a protective layer 21 is formed by applying 
resin or making a resin film and a resin plate rival. Although the thinner one of the thickness is 
desirable from a viewpoint of visibility, when performing writing/elimination from the upper part, 
about 10-1000 micrometers is desirable on balance with the mechanical strength. 
[0043] The memory layer 22 mainly consists of a semi-hard magnetic material, and the display 
information written in by the magnetic means can be held by magnetization of the memory layer 
22, whether it cuts the field of writing or a certain amount of magnetic field exists in an operating 
environment. Although the thickness of the memory layer 22 is based also on the magnetic 
material and the production approach of using, its about 0.1-10 micrometers are desirable. The 
approach of setting up the threshold of particle rotation, in order to hold display information if 
needed, when there is no memory layer 22 can be considered. 

[0044] As for the input section written in / eliminated, in the case of a display sheet, it is 
possible to separate and to make it become independent by the display. Therefore, it becomes 
the display means [ handling / a means ] like [ it is light and ] paper by using flexible ingredients, 
such as plastic film, about various components. 

[0045] As a means to input or eliminate image information-dimensional [ 1 ] or a two- 
dimensional magnetic-head array is used for the above-mentioned display sheet from the display 
layer 3 lower part, for example. Moreover, use of a magnetic pen etc. is attained from the upper 
part of the display layer 3 at a part of postscripts/elimination. In addition, in using a 1 - 
dimensional magnetic-head array, it records the image of the whole viewing area using a means 
to move to a main scanning direction. When the display sheet is separated from such a 
writing/elimination means, alignment will be carried out to these, it will connect, and 
writing/elimination will be performed. 

[0046] The gestalt of 1 operation of the display using the display layer 3 shown in drawing 1 is 
shown, the display which consists of a memory layer 22 the display layer 3, a protective layer 21, 
and if needed, and the input section which performs writing/elimination of the magnetic-head 
layer 23 etc. are united, and drawing 6 is formed on the base material 2. Although the above- 
mentioned display sheet was able to be separated from the input section and it was able to treat 
as a display medium like paper, this indicating equipment will be used as a display which fixed the 
installation. In this case, in order not to separate a display from the input section unlike a display 
sheet, it is not necessary to perform alignment of a display and the input section which performs 
writing/elimination, and becomes especially advantageous to color display. 

[0047] Next, the display layer of the particle rotation mold by the electric means concerning the 
gestalt of operation of the 2nd of this invention is shown in drawing 7 . The coloring microcapsule 
31 colored predetermined two or more colors (R), for example, red, green (G), or blue (B) is 
arranged by the gestalt of this operation on a base material 2 like the gestalt of the 1 st 
operation, and the display layer 33 is formed. Unlike the gestalt of the 1 st operation, the coloring 
microcapsule 31 has connoted the pivotable rotation particle 35 with the electric means. For this 
reason, with the gestalt of this operation, the rotation particle 35 is constituted so that it may 
have the electrification property that the parts kicked by two colors of light reflex nature and 
light absorption nature by the color differ, and as an electric means, per pixel, on both sides of 
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the display layer 33, the up electrode 36 and the lower electrode 37 are arranged so that electric 
field impression may be possible. 

[0048] Also in the gestalt of this operation, the coloring microcapsule 31 with which colors differ 
is arranged at random. It sets up so that a rotational threshold may change with colors of the 
coloring microcapsule 31. The method of changing the magnitude of the electric field to impress 
and displaying the target color and the coloring microcapsule 31 can be changed periodically per 
pixel, a color can be arranged, and the approach of controlling the rotation condition of the 
rotation particle 35 per pixel, and displaying the target color etc. can be taken. The approach of 
arranging the coloring microcapsule 31 on a base material 2, and fixing is the same as that of the 
case of the gestalt of the 1 st operation. 

[0049] In the above-mentioned configuration, a different part from the gestalt of the 1 st 
operation is explained. It is the particle which has the electrification property that the rotation 
particles 35 of the gestalt of this operation differ to being the particle in which the rotation 
particle 5 of the gestalt of the 1 st operation had two magnetic poles. This is produced by 
covering a particle front face by matter different a semi-sphere every. That is, although a front 
face will usually be covered by the matter by which colors differ in case it classifies by color in 
two colors, it will give a different electrification property as it is. However, since it cannot 
necessarily contribute to particle rotation in fact, an ingredient which an electrification property 
is large and differ is added. Although the wax-like matter is well used for this from the ease of 
electrification control, waxes, such as higher-fatty-acid metal salts, such as higher fatty acids, 
such as stearin acid, a palmitic acid, and a lauric acid, and aluminum stearate, a higher-fatty-acid 
derivative, carnauba wax, and paraffin wax, polyethylene, polypropylene, an ethylene-vinylacetate 
copolymer, etc. are mentioned, for example. Moreover, although the rotation particle 35 can be 
connoted and used into a microcapsule as shown in drawing 2 like the rotation particle 5, 
dielectrics, such as a transparent silicone oil, are used for the fluid 6 in a microcapsule. 
[0050] Moreover, by the color display method which controls a rotation particle by the electric 
means, as shown in drawing 7 , the up electrode 36 of the display layer 33 by which patterning 
was carried out up and down per pixel, and the lower electrode 37 are needed. Among these, the 
upside electrode 36 needs to be a transparent electrode. As this transparent electrode, well- 
known things, such as oxide-semiconductor thin films, such as In 203, Sn02, ZnO, CdO and 
Ti02, In2 03-Sn, and Sn02-Sb, are used. 

[0051] On the other hand, since the light which carried out incidence will reflect and return 
between the rotation particles 35 when [ which is a transparent electrode ] it sees from the top 
face of the display layer 33 if it is not required and an ingredient with the high rate of a light 
reflex is used rather, the display layer 33 can carry out improvement in brightness of the lower 
electrode 37. As a lower electrode 37, Au, Ag, Cu, Pt, aluminum, etc. are mentioned other than a 
transparent electrode. 

[0052] The protective layer 21 is formed in the display layer 33 bottom formed on the base 
material 2 like the display sheet which drawing 8 shows the gestalt of 1 operation of the display 
sheet using the display layer 33 shown in drawing 7 , and is shown in drawing 5 . In this case, 
maintenance of display information is attained by the approach of setting up the threshold of 
particle rotation if needed. An ingredient suitable as the base material 5 and protective layer 21 
of this display sheet is chosen like the case of the display sheet shown in drawing 5 . In addition, 
the gestalt which builds the electrode of the upper part of the display layer 33 and/or a lower 
electrode into sheet circles is also considered as a gestalt of other operations. 
[0053] Drawing 9 shows the gestalt of 1 operation of the display using the display layer 33 shown 
in drawing 7 , and the display which consists of a display layer 33, and the input section which 
becomes this display layer 33 from the up electrodes 36 and 37 with which electric-field 
impression has been arranged possible at each pixel unit are united, it is formed on a base 
material 2, and the protective layer 21 is formed in the top face of the display layer 33 and the 
up electrode 36. Thus, since a display and the input section which performs writing/elimination 
are united, it is not necessary to perform alignment of a display and the input section like a 
display sheet, and is advantageous to especially color display. 

[0054] In addition, although the particle rotation mold was mentioned as the example and the 
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gestalt of the above-mentioned implementation explained it, this invention can be applied also in 
the electrophoresis mold using a microcapsule, a magnetic migration mold, and a particulate 
material orientation mold, without being limited to this. 
[0055] 

[Example] Hereafter, the example of this invention is explained. In addition, an example 1 is 
equivalent to the gestalt of the 1st operation, and an example 2 is equivalent to the gestalt of 
the 2nd operation. 

[0056] It is gamma-Fe 203 as the example 1 magnetic substance. It is Fe 304 as the 
polystyrene spherical particle containing a particle, and the magnetic substance. The polystyrene 
spherical particle containing a particle and the polystyrene spherical particle which contained the 
Fe4N particle as the magnetic substance were produced by the respectively well-known 
suspension-polymerization method. In addition, it was made for each particle size to be set to 
about 8 micrometers. These were pasted up so that the lower part of a particle might be buried 
on the glass substrate which attached the heat-resistant acrylic glue line, it carried out the 
spray coating cloth and magnetized in white the electromagnet of 1KG continuously with coloring 
liquid (titanium oxide / polyvinyl butyral / methyl ethyl ketone), the semi-sphere upper part was 
removed from the glue line, and the particle classified by color and magnetized by white / black 2 
color was produced three kinds. 

[0057] Next, the microcapsule which connoted the rotation particle and the silicone oil by the 
coacervation method of well-known gelatin and gum arabic was produced. Thus, according to the 
class of rotation particle which connoted the produced microcapsule, the dip painting cloth was 
carried out to the coloring liquid (perylene red / polyvinyl alcohol / water) of R, the coloring 
liquid (Phthalocyanine Green / polyvinyl alcohol / water) of G, and the coloring liquid (a copper 
phthalocyanine blue / polyvinyl alcohol / water) of B, respectively, it dried, and the microcapsule 
colored R, the microcapsule colored G, and the microcapsule colored B were obtained. 
[0058] Next, after adding three kinds of coloring microcapsules, R, G, and B, tales doses every 
into the polyvinyl butyral / methyl-ethyl-ketone solution and fully mixing, on the 100-micrometer 
polycarbonate film, blade spreading was carried out, it dried, and the display layer which has 
arranged the coloring microcapsule of R, G, and B at random was produced. After applying the 
acrylic resin of a heat-curing mold on this display layer, 1 50 degrees C for 20 minutes, the 1 00- 
micrometer protective layer was formed, and the sheet for color displays was produced. In this 
sheet for a display, the threshold of the particle rotation in the coloring microcapsule of R was 
[ the threshold of the particle rotation in about 15 gauss and the coloring microcapsule of B of 
the threshold of the particle rotation in about 5 gauss and the coloring microcapsule of G ] about 
30 gauss. When this sheet for a display was stuck to the two-dimensional magnetic-head array 
and writing/elimination was performed, the color display by color mixture was possible. 
[0059] Carbon black was kneaded with example 2 Sun Wacks E-200 (Sanyo Chemical Industries 
make), it corned and classified by the spray dryer method, and about 1 5-micrometer black 
particle was produced. After producing the rotation particle which colored white the semi-sphere 
section and was classified by white / black 2 color by color by the same approach as an example 
1 in this, it microencapsulated and was colored three kinds, R, G, and B. In addition, the example 
1 of the rotation particle which differed and connoted the coloring microcapsule of every color is 
the same this time. 

[0060] Next, the coloring microcapsule of R was distributed in the monomer solution (TOKYO 
OHKA KOGYO OMR-83) of a photo-curing mold transparence photopolymer, it applied on the 
100-micrometer polycarbonate film with the spin coat method, and 90-degree C oven performed 
prebaking for 5 minutes. Complete exposure (400 mJ/cm2) of this was carried out with the 
ultrahigh pressure mercury lamp through the photo mask, the sodium-hydrogencarbonate water 
solution performed after a development, and 1 50-degree-C postbake for 30 minutes for 60 
seconds at 25 degrees C 0.2%, and patterning arrangement of the coloring microcapsule of R was 
carried out at the position. Then, the display layer of about 1 5-micrometer thickness which 
arranges the coloring microcapsule of G similarly and finally arranges the coloring microcapsule 
of B and by which three kinds of coloring microcapsules, R, G, and B, have been arranged 
periodically at the 100x100-micrometer pixel was formed. 
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[0061] Thus, after applying the acrylic resin of a heat-curing mold on the produced display layer, 
150 degrees C for 20 minutes, the 1 00-micrometer protective layer was formed, and the sheet 
for color displays was produced. When electric field were added to this sheet for a display with 
the electrode arranged to the display layer upper and lower sides and writing/elimination was 
performed, the color display by color mixture was possible. 
[0062] 

[Effect of the Invention] As described above, according to invention of claims 1-7, it is realizable 
with low cost with a configuration with the color display of a wide-field-of^view angle there is 
little fatigue of an eye because of a light-receiving mold, and comparatively easier than LCD. 
[0063] Moreover, according to invention of claims 3, 10, and 14, the large simplification of the 
manufacture process of a display layer is realizable. 

[0064] Moreover, according to invention of claims 4, 1 1, and 15, the controllability for color 
display can be made easy. 

[0065] Moreover, according to invention of claims 8-12, the color display sheet of a wide-field- 
of^view angle can be obtained with an easy configuration, and a thin and flexible color display 
sheet can be produced like paper by low cost. 

[0066] Moreover, according to invention of claims 13-16, there is little fatigue of an eye and it 
can realize the electrochromatic display of a wide-field-of^view angle by low cost with a 
comparatively easy configuration rather than LCD. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgLejje 



05/06/28 



JP,2002-062546,A [TECHNICAL FIELD] 



1/1 ^-V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the display technique which carries out color 
display of the images, such as a graphic form and an alphabetic character. 
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PRIOR ART 



[Description of the Prior Art] As a display which displays information, although current [ the 
viewpoint of the display quality and economical efficiency to ] is in use as for CRT, various flat- 
panel displays are done [ research and development in them ] and put in practical use in 
consideration of small, the light weight, the low power, etc. As such a display, light-receiving 
mold displays, such as luminescence mold displays, such as a plasma display (PDP), an 
electroluminescence display (ELD), a fluorescent indicator tube (VFD), and a light emitting diode 
(LED), and a liquid crystal display (LCD), are mentioned. 

[0003] Although the eye by flicker etc. is expected little display of fatigue since these get used 
and have so far been familiar with a medium called printed matter in OA field mainly applied, it is 
difficult to solve this point on luminescence mold displays including CRT. In that respect, 
although LCD of a light-receiving mold is advantageous and there are also advantages, such as a 
low power, the actual condition is that there are also characteristic demerits, such as an angle- 
of-visibility dependency and temperature dependence. 

[0004] Then, it had the image display layer which a light-receiving mold display also becomes 
from a microcapsule, and magnetic or the method which performs image display, for example, an 
electrophoresis display, the magnetic migration display, the particulate material orientation mold 
display, the rotation particle mold display using electric or a magnetic means, etc. have been 
proposed by changing the rate of a light reflex per pixel by the electric action. With the 
microcapsule which connotes the liquid which distributed the particle of light absorption nature 
or light reflex nature, an electrophoresis display forms an image display layer and sets it to a 
microcapsule here. If an electric double layer is formed of transfer of the charge in a solid-liquid 
interface, a particle is charged in forward or negative and electric field are added to this, an 
image will be displayed using a particle migrating according to the direction of electric field by 
attaching the contrast of the light and darkness of the display layer upper part for every pixel. 
[0005] Moreover, if a magnetic migration display forms an image display layer and a field is added 
with the microcapsule which connotes the liquid which distributed the magnetic-substance 
particle of light absorption nature, and the non-magnetic-material particle of light reflex nature, it 
will display an image using a magnetic-substance particle being attracted in a microcapsule by 
attaching the contrast of the light and darkness of the display layer upper part for every pixel. 
[0006] Moreover, if a particulate material orientation mold display forms an image display layer 
and a field is added with the microcapsule which connotes the dispersion liquid of a magnetic- 
substance particle with shape anisotropy, such as flat nature, it will display an image using 
reflection of the light according to the sense of a magnetic-substance particle with shape 
anisotropy, dispersion, and absorption taking place by attaching the contrast of the light and 
darkness of the display layer upper part for every pixel. 

[0007] Furthermore, a rotation particle mold display forms an image display layer with the 
microcapsule which connotes with a fluid the spherical rotation particle classified by every [ a 
semi-sphere ] by color, and is magnetic or a thing which displays an image by carrying out the 
roll control of the spherical rotation particle in a microcapsule, and attaching the contrast of the 
light and darkness of the display layer upper part for every pixel with an electric means etc. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As described above, according to invention of claims 1-7, it is realizable 
with low cost with a configuration with the color display of a wide-field-of-view angle there is 
little fatigue of an eye because of a light - receiving mold, and comparatively easier than LCD. 
[0063] Moreover, according to invention of claims 3, 10, and 14, the large simplification of the 
manufacture process of a display layer is realizable. 

[0064] Moreover, according to invention of claims 4, 1 1 , and 1 5, the controllability for color 
display can be made easy. 

[0065] Moreover, according to invention of claims 8-1 2, the color display sheet of a wide-field- 
of-view angle can be obtained with an easy configuration, and a thin and flexible color display 
sheet can be produced like paper by low cost. 

[0066] Moreover, according to invention of claims 13-16, there is little fatigue of an eye and it 
can realize the electrochromatic display of a wide-field-of-view angle by low cost with a 
comparatively easy configuration rather than LCD. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the present condition, these displays are 
only monochrome monochromatic specification and had the problem that color display was not 
put in practical use compared with CRT or LCD. For this reason, although what arranges the 
color filter of two or more colors, and performs color display on a display layer is proposed 
(JP,10-232630,A), since lamination becomes complicated, this influences display properties, such 
as brightness and contrast, a production process not only increases, but and its thickness 
increases also in the case of the writing/elimination from the display layer upper part when a 
color filter layer is added, it becomes disadvantageous while it can consider the cost rise by 
using a color filter. 

[0009] This invention coped with the trouble of the above-mentioned conventional technique, 
was made, and it aims at magnetic or offering a display in the color display approach that color 
display can be performed, and the display sheet list using this color display approach, by easy 
control using the image display approach of changing the rate of a light reflex per pixel by the 
electric action, without complicating a configuration. 
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MEANS 



[Means for Solving the Problem] That is, the color display approach of invention of claim 1 is 
characterized by carrying out color display of the image by arranging two or more kinds of 
coloring microcapsules with which the surface color differs, controlling the condition of the 
particle by which endocyst was carried out to each coloring microcapsule, and changing the 
optical property of a coloring microcapsule. 

[001 1] In the color display approach of this invention, it is changing with the conditions of the 
particle which the rate of a light reflex of a coloring microcapsule connotes, and the surface 
color of a coloring microcapsule is displayed, or it becomes possible to make it display black, and 
the color display of an image becomes possible. Thereby, implementation of the color display of a 
wide-field-of-view angle is attained few from LCD by the fatigue of an eye by low cost with a 
comparatively easy configuration for a light-receiving mold. 

[0012] Invention of claim 2 is characterized by the surface color of a coloring microcapsule being 
three kinds, red, green, and blue, in the color display approach of claim 1. Thereby, full color 
image display becomes possible in the combination of red, green, blue, and black. 
[0013] In the color display approach of claim 1, invention of claim 3 sets up the control threshold 
to which the optical property of a coloring microcapsule is changed so that it may differ 
according to the class, it arranges two or more kinds of coloring microcapsules at random, 
changes the optical property of the coloring microcapsule of the target class alternatively, and is 
characterized by carrying out color display of the image. In this invention, the array of the 
coloring microcapsule with which colors differ is easy, without requiring the precise alignment of 
a display and the input section which performs writing/elimination, it is changing in the size of 
the magnetic operation impressed to a coloring microcapsule, or an electric action, and color 
display becomes possible. 

[0014] In the color display approach of claim 1, invention of claim 4 arranges two or more kinds 
of coloring microcapsules so that classes may differ periodically per pixel, it changes the optical 
property of a coloring microcapsule per pixel, and is characterized by carrying out color display 
of the image. It is not necessary to change the control threshold to which the optical property of 
a coloring microcapsule is changed according to that class, and color display becomes possible 
easily by control of a pixel unit in this invention. 

[0015] In the color display approach of claim 1, a coloring microcapsule connotes the particle 
classified by two colors of light reflex nature and light absorption nature by color pivotable, and 
invention of claim 5 is characterized by changing the optical property of a coloring microcapsule 
according to the rotation condition of this particle. When the surface color of the coloring 
microcapsule which connoted this rotation particle by this when the field of the light reflex 
nature of a rotation particle was turned to a side front is displayed and the field of light 
absorption nature is turned to a side front, black is displayed and the color display of an image 
becomes possible. 

[0016] Invention of claim 6 is characterized by a coloring microcapsule connoting a pivotable 
particle according to a magnetic operation in the color display approach of claim 5. This becomes 
possible to control the rotation condition of a particle by magnetic means, such as the magnetic 
head, and color display which excelled [ configuration / easy ] in visibility is realized. 
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[0017] Invention of claim 7 is characterized by a coloring microcapsule connoting a pivotable 
particle by the electric action in the color display approach of claim 5. Thereby, the rotation 
condition of the particle in a coloring microcapsule can be easily controlled using the electric- 
field impression drive method by the pixel electrode, and color display of high resolution is 
realized. 

[0018] The display sheet of invention of claim 8 is characterized by having the display layer in 
which two or more kinds of coloring microcapsules with which the surface color from which an 
optical property changes with the conditions of the particle to connote differs were arranged. In 
this invention, it becomes possible by controlling the condition of the particle in a coloring 
microcapsule and changing the optical property of the target coloring microcapsule to display an 
image in a color easily. Moreover, since the configuration is easy as a display sheet, the color 
display sheet of a thin and flexible wide-field-of-view angle is obtained like paper, and it 
becomes producible by low cost. 

[0019] Invention of claim 9 is characterized by the surface color of a coloring microcapsule being 
three kinds, red, green, and blue, in the display sheet of claim 8. Thereby, full color image display 
becomes possible in the combination of red, green, blue, and black. 

[0020] In the display sheet of claim 8, the control thresholds to which the optical property of a 
coloring microcapsule is changed differ according to a class, and invention of claim 1 0 is 
characterized by arranging two or more kinds of coloring microcapsules at random, without 
requiring the precise alignment of a display sheet and an input means to perform 
writing/elimination, while the array of the coloring microcapsule with which colors differ is easy 
and comes out in this invention, it is changing in the size of the magnetic operation impressed to 
a coloring microcapsule, or an electric action, and color display becomes possible. 
[0021] Invention of claim 1 1 is characterized by for two or more kinds of coloring microcapsules 
changing a class periodically per pixel, and arranging them in the display sheet of claim 8. It is not 
necessary to change the control threshold to which the optical property of a coloring 
microcapsule is changed according to that class, and color display becomes possible easily by 
control of a pixel unit in this invention. 

[0022] Invention of claim 12 connotes the particle by which the coloring microcapsule was 
classified by two colors of light reflex nature and light absorption nature by color pivotable in the 
display sheet of claim 8, and the rotation condition of this particle is characterized by the 
controllable thing with a magnetic means or an electric means. In this invention with magnetic 
means, such as the magnetic head, or the electric means of a pixel electrode etc. When the 
rotation condition of the particle in the coloring microcapsule of a display sheet can be 
controlled and the field of the light reflex nature of a rotation particle is turned to a side front 
When the surface color of the coloring microcapsule which connoted this rotation particle is 
displayed and the field of light absorption nature is turned to a side front, black is displayed and 
the color display of an image becomes possible. 

[0023] The display of invention of claim 1 3 is characterized by having the display layer in which 
two or more kinds of coloring microcapsules with which the surface color from which an optical 
property changes with the conditions of the particle to connote differs were arranged, and an 
input means to control the particle condition in a coloring microcapsule per pixel of a display 
layer, and to perform the writing or elimination of an image. In this invention, it is that an input 
means controls the particle condition in the coloring microcapsule of a display layer per pixel, 
and display selection of the surface color of a coloring microcapsule or black is made, and color 
display of an image thru/or elimination are performed easily. 

[0024] In the display of claim 1 3, the control thresholds to which the optical property of a 
coloring microcapsule is changed differ according to a class, and invention of claim 1 4 is 
characterized by arranging two or more kinds of coloring microcapsules at random. In this 
invention, the array of the coloring microcapsule with which colors differ is easy, and is changing 
in the size of the magnetic operation impressed to a coloring microcapsule, or an electric action, 
and the color display of it becomes possible. 

[0025] Invention of claim 1 5 is characterized by for two or more kinds of coloring microcapsules 
changing a class periodically per pixel, and arranging them in the display of claim 1 3. It is not 
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necessary to change the control threshold to which the optical property of a coloring 
microcapsule is changed according to that class, and color display becomes possible easily by 
control of a pixel unit in this invention. 

[0026] Invention of claim 16 is characterized by the optical property of a coloring microcapsule 
changing with the rotation conditions of the particle to connote in the display of claim 1 3. In this 
invention, by controlling the rotation condition of the particle in a coloring microcapsule by the 
magnetic means or the electric means, display selection of the surface color of a coloring 
microcapsule or black is made, and color display of an image thru/or elimination are performed 
easily. 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. Drawing 1 shows the display layer of the particle rotation mold by the 
magnetic means concerning the gestalt of operation of the 1 st of this invention, the coloring 
microcapsule 1 colored separately at predetermined two or more colors (R), for example, red, 
green (G), or blue (B) is arranged on a base material 2, and the display layer 3 is formed. As 
shown in drawing 2 , the endocyst of the rotation particle 5 classified by two colors of light reflex 
nature like white/black and light absorption nature by color is carried out to the colored outer 
shell 4 with a fluid 6, and the coloring microcapsule 1 is constituted so that the rotation particle 
5 can rotate freely within a capsule. When the rotation particle 5 contains the magnetic 
substance, a roll control is carried out by the magnetic means of magnetic-head 7 grade per 
pixel and the white of light reflex nature becomes a side front, the color of the coloring 
microcapsule 1 is observed, and black is observed when the black of light absorption nature 
becomes a side front. 

[0028] The method of arranging at random the coloring microcapsule 1 with which colors differ 
first, setting up so that a rotational threshold may change with colors of the coloring 
microcapsule 1 , changing the magnitude of the magnetic field to impress, and displaying the 
target color is mentioned as an approach of performing color display in such a display layer 3. 
The threshold of rotation of the coloring microcapsule 1 can be adjusted to arbitration by 
changing the factor which influences rotation of the content of the magnetic substance in the 
rotation particle 5, the viscosity of the fluid 6 in a class or the coloring microcapsule 1 , etc. 
[0029] An example is given and this color display approach is explained using drawing 3 . As 
shown in drawing 3 (a), each coloring microcapsule 1 of R, G, and B which are arranged at 
random shall have 5 and the rotation threshold which is 1 5 or 30 gauss on a base material 2, 
respectively. In this case, if a 10 gauss magnetic field is added, since the roll control of the 
rotation particle 5 only of the coloring microcapsule 1 of R will become possible, as shown in 
drawing 3 (b), R can be displayed by carrying out the roll control of the semi-sphere part with 
the higher rate of a light reflex (white) to a side front in a 10 gauss magnetic field. Moreover, if a 
20 gauss magnetic field is added, since the roll control of the rotation particle 5 of the coloring 
microcapsule 1 of G will become possible, G can be displayed by carrying out the roll control of 
the rotation particle 5 in a capsule in a 20 gauss magnetic field so that the one (white) where the 
rate of a light reflex is higher may serve as a side front. However, since R Is also displayed on 
coincidence at this time, when the display of R is unnecessary, a 10 gauss magnetic field is 
continuously added to hard flow, and only the rotation particle 5 of the coloring microcapsule 1 
of R makes a side front the one (black) where the rate of a light reflex is lower. After similarly 
carrying out the roll control of the rotation particle 5 in the coloring microcapsule 1 of R, G, and 
B in a 30 gauss magnetic field and making into a side front the one (white) where the rate of a 
light reflex is higher, only B can be displayed by carrying out the roll control of the rotation 
particle 5 in the coloring microcapsule 1 of R and G in a 20 gauss magnetic field, and making into 
a side front the one (black) where the rate of a light reflex is lower. 

[0030] Thus, the target color can be displayed with the magnitude of the magnetic field to 
impress. It is not necessary to arrange the coloring microcapsule 1 with which colors differ per 
pixel by this color display approach, and there is no need for the precise alignment of a display 
and the input section which performs writing/elimination. 

[0031] Moreover, as the approach of other color displays, the coloring microcapsule 1 is arranged 
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so that colors may differ periodically per pixel, and there is the approach of controlling the 
rotation condition of the rotation particle 5 per pixel. In this case, it is not necessary to change 
the rotation threshold of the coloring microcapsule 1 according to a color. 

[0032] the above — if any approach makes the color of the coloring microcapsule 1 three kinds, 
R, G, and B f the expression of neutral colors will also be attained in the combination of R, G, and 
B which can express R, G, B f and black as it is, can express white with color mixture if all of R, 
adjacent G, and adjacent B are made to color, and are made to color. However, about gradation, 
it is difficult and it is realistic to make a pixel small and to perform area gradation what is 
depended on rotation condition. 

[0033] Next, each component and the manufacture approach of a gestalt of this operation are 
explained. As mentioned above, the coloring microcapsule 1 has a configuration as shown in 
drawing 2 , and the rotation particle 5 can rotate it now freely within a capsule with a fluid 6. 
Although the magnitude of the coloring microcapsule 1 is related to the ease of carrying out of 
the magnitude (resolution) of a display and a display pixel, dispersion of light, and manufacture 
etc., its about 1-1000 micrometers are practical. 

[0034] The rotation particle 5 contains the magnetic substance, it is magnetized so that it might 
be classified by two colors by color, while N pole and another side may become the south pole in 
them, and it serves as a permanent magnet. The magnetic substance / resin system particle to 
which the rotation particle 5 made resin, such as a particle of the magnetic substance or 
polystyrene, and polyethylene, contain the magnetic substance, such as magnetite, iron like a 
ferrite, cobalt, and nickel, are used. Rotation of a particle and control of a halt are easy for the 
gestalt of the rotation particle 5, and it is desirable, and since what has a uniform configuration 
and magnitude is desired, it is substantially desirable. [ of the shape of a ball ] [ of the easy thing 
of classification by color and manufacture ] Furthermore, specific gravity, chemical stability, etc. 
are important, the monomer which ground it after especially the magnetic substance / resin 
system particle kneaded these, or distributed the magnetic-substance particle — an emulsion 
polymerization and a suspension polymerization — or a distributed polymerization can be carried 
out and it can produce. 

[0035] In order to color the rotation particle 5 with the color of light reflex nature, or the color of 
light absorption nature, it can apply with a spray etc., or can cover with electrochemical 
processes, such as plating, or the approach of distributing the coloring matter of black systems, 
such as coloring matter of white systems, such as a titanium dioxide, or carbon, to binder resin a 
solvent and if needed, and putting metals, such as the above-mentioned coloring matter, and Au, 
Ag, aluminum, by the spatter, vacuum evaporationo, etc. can be used. Moreover, in order to 
distinguish by different color with in two colors, embed a non-coloring field in adhesives or a 
resin layer, and it fixes, or is colored only an exposure by floating into the liquid which adjusted 
specific gravity etc. Since the color of the magnetic substance is almost black when the rotation 
particle 5 is a magnetic-substance particle, when using black for one side between two colors, it 
can classify by color in two colors only by coloring white another side. In the color display of this 
invention, since it is colored the outer shell of a microcapsule, the rotation particle in 
monochrome display can be used as it is. 

[0036] independent [ in common resin, such as acrylic, an methacrylic system, polyester, 
polystyrene, poly urea, a polyamide, and epoxy, ] as an ingredient which forms the outer shell 4 
of the coloring microcapsule 1 — or it can be mixed and used. As the manufacture approach of a 
microcapsule, the in-situ method which supplies a monomer from one side of the internal phase 
of an emulsion or external phase who distributed the interfacial polymerization which supplies a 
monomer, and the rotation particle 3, or a microencapsulation technique well-known in addition 
to this can be used from both the inside of an emulsion which distributed the rotation particle 5, 
and an outside. Properties, such as a mechanical strength which is equal to a certain amount of 
press, and transparency, chemical stability, are searched for, and the outer shell 4 of a 
microcapsule can also be reinforced by surface treatment, such as covering a front face by 
various resin etc. if needed. Moreover, the fluid 6 in the coloring microcapsule 1 is most asked 
for the lubrication action for making rotation of the rotation particle 5 smooth, and it can use 
liquids, such as water, an oil, and alcohol, for it. 
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[0037] As the coloring approach of these microcapsules, there is an approach of coloring after 
microcapsule production or the approach of producing the outer shell which had the target color 
from the beginning. Although the approach of putting by electrochemical processes which 
distribute coloring matter particles, such as R, G, and B, to binder resin a solvent and if needed, 
and are applied with a spray etc. about the former, such as an approach and plating, a spatter, 
vacuum evaporationo, etc. is mentioned, since it is not necessary to distinguish by different color 
with in two colors rather than the case of the rotation particle 5, it is easy. About the latter, in 
case the polymerization of the outer shell is carried out, the coloring matter of the target color is 
mixed, and the approach of carrying out polymerization generation of the outer shell to which the 
color containing coloring matter was attached etc. is mentioned. In addition, as coloring matter 
which has the spectral characteristic in three primary colors, inorganic pigments, such as organic 
pigments, such as a perylene pigment, a lake pigment, azo pigment, the Quinacridone system 
pigment, an anthraquinone system pigment, metal replacement phthalocyanine pigment, and 
halogen multi-permutation phthalocyanine pigment, titanium oxide, ferrous oxide, cobalt purple, 
and cobalt blue, are mentioned. 

[0038] Thus, the produced coloring microcapsule 1 is arranged on a base material 2 so that 
colors may differ periodically per pixel at random, and the display layer 3 is formed. When 
arranging at random, mixed distribution of the coloring microcapsule 1 of each color can be 
carried out at common resin solutions, such as acrylic, an methacrylic system, polyester, 
polystyrene, poly urea, a polyamide, and epoxy, spreading desiccation can be carried out on a 
base material 2, or a glue line can be prepared on a base material 2, and the display layer 3 can 
be formed by the approach of carrying out the cast of the coloring microcapsule 1 of each color 
distributed to the solvent. Of course about this formation approach, it is not limited Even when 
the thickness of the display layer 3 is comparable as the particle size of a premise, then the 
coloring microcapsule 1 in forming a protective layer, a base material substrate, etc. on it, it is 
enough. 

[0039] When arranging the coloring microcapsule 1 on the other hand so that colors may differ 
periodically per pixel, and forming the display layer 3, the photolithography method using the 
photoresist which distributed the coloring microcapsule 1 can be used. This approach arranges 
and fixes to a predetermined pixel the photoresist 1 1 which distributed the coloring microcapsule 
1 of R according to a series of FOTORISO processes of spreading, desiccation, exposure, and 
development, as shown in drawing 4 . Then, according to the same FOTORISO process, the 
coloring microcapsule 1 of G and the coloring microcapsule 1 of B are arranged to a 
predetermined pixel one by one, and it fixes. In this case, since extent which fixes the coloring 
microcapsule 1 is enough as the photoresist layer which remains as a display layer 3, that 
thickness is comparable as the particle size of the coloring microcapsule 1 , or less than [ it ] is 
desirable. This becomes possible by controlling the process conditions of FOTORISO. Moreover, 
although the negative resist which contained photopolymerization initiators, such as 
benzophenones and anthraquinone, for example to acrylate resin, or the positive resist which 
contained the esterification object of o-quinone diazide in novolak mold phenol resin can be used 
as a photoresist, what is necessary is just ** excellent in the adhesive property when not being 
limited to this and forming the dispersibility and the display layer 3 of the coloring microcapsule 1 
with transparency etc. 

[0040] As an approach of arranging the other coloring microcapsules 1 periodically per pixel, 
there is an electrochemical process etc. and an electrodeposition process, a micell electrolytic 
decomposition process, etc. are specifically mentioned. In the case of an electrochemical 
process, the conductive layer used as an electrode is needed for the part in which all form the 
display layer 3. Therefore, although an electrode configuration which does not flow is needed 
between each pixel, the process of patterning arrangement of the coloring microcapsule 1 is 
easy. Moreover, when an electric means performs the roll control of a rotation particle, the 
electrode for forming a display layer can use as an electrode for a display drive as it is. 
[0041] Drawing 5 shows the gestalt of 1 operation of the display sheet using the display layer 3 
shown in drawing 1 , a protective layer 21 is formed in the display layer 3 bottom formed on the 
base material 2, and the memory layer 22 for holding display information is formed in the base 
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material 2 bottom. A base material 2 is not especially limited, although resin films and resin 
plates, such as polyethylene terephthalate, a polycarbonate, and polyethylene, can be used, 
although the thinner one of the thickness is desirable when it takes performing 
writing/elimination into consideration, the thickness of a certain extent in consideration of the 
ease of treating as a sheet is required for it, and its about 10-1000 micrometers are desirable. 
[0042] It is durable to the magnetic head, various press [ in / further / real use ], and friction, 
and transparency is high, a stable thing is used, and a protective layer 21 is formed by applying 
resin or making a resin film and a resin plate rival. Although the thinner one of the thickness is 
desirable from a viewpoint of visibility, when performing writing/elimination from the upper part, 
about 10-1000 micrometers is desirable on balance with the mechanical strength. 
[0043] The memory layer 22 mainly consists of a semi-hard magnetic material, and the display 
information written in by the magnetic means can be held by magnetization of the memory layer 
22, whether it cuts the field of writing or a certain amount of magnetic field exists in an operating 
environment. Although the thickness of the memory layer 22 is based also on the magnetic 
material and the production approach of using, its about 0.1-10 micrometers are desirable. The 
approach of setting up the threshold of particle rotation, in order to hold display information if 
needed, when there is no memory layer 22 can be considered. 

[0044] As for the input section written in / eliminated, in the case of a display sheet, it is 
possible to separate and to make it become independent by the display. Therefore, it becomes 
the display means [ handling / a means ] like [ it is light and ] paper by using flexible ingredients, 
such as plastic film, about various components. 

[0045] As a means to input or eliminate image information -dimensional [ 1 ] or a two- 
dimensional magnetic-head array is used for the above-mentioned display sheet from the display 
layer 3 lower part, for example. Moreover, use of a magnetic pen etc. is attained from the upper 
part of the display layer 3 at a part of postscripts/elimination. In addition, in using a 1- 
dimensional magnetic-head array, it records the image of the whole viewing area using a means 
to move to a main scanning direction. When the display sheet is separated from such a 
writing/elimination means, alignment will be carried out to these, it will connect, and 
writing/elimination will be performed. 

[0046] The gestalt of 1 operation of the display using the display layer 3 shown in drawing 1 is 
shown, the display which consists of a memory layer 22 the display layer 3, a protective layer 21, 
and if needed, and the input section which performs writing/elimination of the magnetic-head 
layer 23 etc. are united, and drawing 6 is formed on the base material 2. Although the above- 
mentioned display sheet was able to be separated from the input section and it was able to treat 
as a display medium like paper, this indicating equipment will be used as a display which fixed the 
installation. In this case, in order not to separate a display from the input section unlike a display 
sheet, it is not necessary to perform alignment of a display and the input section which performs 
writing/elimination, and becomes especially advantageous to color display. 

[0047] Next, the display layer of the particle rotation mold by the electric means concerning the 
gestalt of operation of the 2nd of this invention is shown in drawing 7 . The coloring microcapsule 
31 colored predetermined two or more colors (R), for example, red, green (G), or blue (B) is 
arranged by the gestalt of this operation on a base material 2 like the gestalt of the 1 st 
operation, and the display layer 33 is formed. Unlike the gestalt of the 1st operation, the coloring 
microcapsule 31 has connoted the pivotable rotation particle 35 with the electric means. For this 
reason, with the gestalt of this operation, the rotation particle 35 is constituted so that it may 
have the electrification property that the parts kicked by two colors of light reflex nature and 
light absorption nature by the color differ, and as an electric means, per pixel, on both sides of 
the display layer 33, the up electrode 36 and the lower electrode 37 are arranged so that electric 
field impression may be possible. 

[0048] Also in the gestalt of this operation, the coloring microcapsule 31 with which colors differ 
is arranged at random. It sets up so that a rotational threshold may change with colors of the 
coloring microcapsule 31. The method of changing the magnitude of the electric field to impress 
and displaying the target color and the coloring microcapsule 31 can be changed periodically per 
pixel, a color can be arranged, and the approach of controlling the rotation condition of the 
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rotation particle 35 per pixel, and displaying the target color etc. can be taken. The approach of 
arranging the coloring microcapsule 31 on a base material 2, and fixing is the same as that of the 
case of the gestalt of the 1 st operation. 

[0049] In the above-mentioned configuration, a different part from the gestalt of the 1st 
operation is explained. It is the particle which has the electrification property that the rotation 
particles 35 of the gestalt of this operation differ to being the particle in which the rotation 
particle 5 of the gestalt of the 1 st operation had two magnetic poles. This is produced by 
covering a particle front face by matter different a semi-sphere every. That is, although a front 
face will usually be covered by the matter by which colors differ in case it classifies by color in 
two colors, it will give a different electrification property as it is. However, since it cannot 
necessarily contribute to particle rotation in fact, an ingredient which an electrification property 
is large and differ is added. Although the wax-like matter is well used for this from the ease of 
electrification control, waxes, such as higher-fatty-acid metal salts, such as higher fatty acids, 
such as stearin acid, a palmitic acid, and a lauric acid, and aluminum stearate, a higher-fatty-acid 
derivative, carnauba wax, and paraffin wax, polyethylene, polypropylene, an ethylene-vinylacetate 
copolymer, etc. are mentioned, for example. Moreover, although the rotation particle 35 can be 
connoted and used into a microcapsule as shown in drawing 2 like the rotation particle 5, 
dielectrics, such as a transparent silicone oil, are used for the fluid 6 in a microcapsule. 
[0050] Moreover, by the color display method which controls a rotation particle by the electric 
means, as shown in drawing 7 , the up electrode 36 of the display layer 33 by which patterning 
was carried out up and down per pixel, and the lower electrode 37 are needed. Among these, the 
upside electrode 36 needs to be a transparent electrode. As this transparent electrode, well- 
known things, such as oxide-semiconductor thin films, such as In 203, Sn02, ZnO, CdO and 
Ti02, In2 03-Sn, and Sn02-Sb, are used. 

[0051] On the other hand, since the light which carried out incidence will reflect and return 
between the rotation particles 35 when [ which is a transparent electrode ] it sees from the top 
face of the display layer 33 if it is not required and an ingredient with the high rate of a light 
reflex is used rather, the display layer 33 can carry out improvement in brightness of the lower 
electrode 37. As a lower electrode 37, Au, Ag, Cu, Pt, aluminum, etc. are mentioned other than a 
transparent electrode. 

[0052] The protective layer 21 is formed in the display layer 33 bottom formed on the base 
material 2 like the display sheet which drawing 8 shows the gestalt of 1 operation of the display 
sheet using the display layer 33 shown in drawing 7 , and is shown in drawing 5 . In this case, 
maintenance of display information is attained by the approach of setting up the threshold of 
particle rotation if needed. An ingredient suitable as the base material 5 and protective layer 21 
of this display sheet is chosen like the case of the display sheet shown in drawing 5 . In addition, 
the gestalt which builds the electrode of the upper part of the display layer 33 and/or a lower 
electrode into sheet circles is also considered as a gestalt of other operations, 
[0053] Drawing 9 shows the gestalt of 1 operation of the display using the display layer 33 shown 
> n drawing 7 , and the display which consists of a display layer 33, and the input section which 
becomes this display layer 33 from the up electrodes 36 and 37 with which electric-field 
impression has been arranged possible at each pixel unit are united, it is formed on a base 
material 2, and the protective layer 21 is formed in the top face of the display layer 33 and the 
up electrode 36. Thus, since a display and the input section which performs writing/elimination 
are united, it is not necessary to perform alignment of a display and the input section like a 
display sheet, and is advantageous to especially color display. 

[0054] In addition, although the particle rotation mold was mentioned as the example and the 
gestalt of the above-mentioned implementation explained it, this invention can be applied also in 
the electrophoresis mold using a microcapsule, a magnetic migration mold, and a particulate 
material orientation mold, without being limited to this. 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained. In addition, an example 1 is 
equivalent to the gestalt of the 1st operation, and an example 2 is equivalent to the gestalt of 
the 2nd operation. 

[0056] It is gamma-Fe 203 as the example 1 magnetic substance. It is Fe 304 as the 
polystyrene spherical particle containing a particle, and the magnetic substance. The polystyrene 
spherical particle containing a particle and the polystyrene spherical particle which contained the 
Fe4N particle as the magnetic substance were produced by the respectively well-known 
suspension-polymerization method. In addition, it was made for each particle size to be set to 
about 8 micrometers. These were pasted up so that the lower part of a particle might be buried 
on the glass substrate which attached the heat-resistant acrylic glue line, it carried out the 
spray coating cloth and magnetized in white the electromagnet of 1KG continuously with coloring 
liquid (titanium oxide / polyvinyl butyral / methyl ethyl ketone), the semi-sphere upper part was 
removed from the glue line, and the particle classified by color and magnetized by white / black 2 
color was produced three kinds. 

[0057] Next, the microcapsule which connoted the rotation particle and the silicone oil by the 
coacervation method of well-known gelatin and gum arabic was produced. Thus, according to the 
class of rotation particle which connoted the produced microcapsule, the dip painting cloth was 
carried out to the coloring liquid (perylene red / polyvinyl alcohol / water) of R, the coloring 
liquid (Phthalocyanine Green / polyvinyl alcohol / water) of G, and the coloring liquid (a copper 
phthalocyanine blue / polyvinyl alcohol / water) of B, respectively, it dried, and the microcapsule 
colored R, the microcapsule colored G, and the microcapsule colored B were obtained. 
[0058] Next, after adding three kinds of coloring microcapsules, R, G, and B, tales doses every 
into the polyvinyl butyral / methyl-ethyl-ketone solution and fully mixing, on the 100-micrometer 
polycarbonate film, blade spreading was carried out, it dried, and the display layer which has 
arranged the coloring microcapsule of R, G, and B at random was produced. After applying the 
acrylic resin of a heat-curing mold on this display layer, 150 degrees C for 20 minutes, the 100- 
micrometer protective layer was formed, and the sheet for color displays was produced. In this 
sheet for a display, the threshold of the particle rotation in the coloring microcapsule of R was 
[ the threshold of the particle rotation in about 1 5 gauss and the coloring microcapsule of B of 
the threshold of the particle rotation in about 5 gauss and the coloring microcapsule of G ] about 
30 gauss. When this sheet for a display was stuck to the two-dimensional magnetic-head array 
and writing/ elimination was performed, the color display by color mixture was possible. 
[0059] Carbon black was kneaded with example 2 Sun Wacks E-200 (Sanyo Chemical Industries 
make), it corned and classified by the spray dryer method, and about 1 5-micrometer black 
particle was produced. After producing the rotation particle which colored white the semi-sphere 
section and was classified by white / black 2 color by color by the same approach as an example 
1 in this, it microencapsulated and was colored three kinds, R, G, and B. In addition, the example 
1 of the rotation particle which differed and connoted the coloring microcapsule of every color is 
the same this time. 

[0060] Next, the coloring microcapsule of R was distributed in the monomer solution (TOKYO 
OHKA KOGYO OMR-83) of a photo-curing mold transparence photopolymer, it applied on the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLeije 



05/06/28 



• JP.2002-062546.A [EXAMPLE] 

4 



2/2 s<-i> 



1 0O-micrometer polycarbonate film with the spin coat method, and 90-degree C oven performed 
prebaking for 5 minutes. Complete exposure (400 mJ/cm2) of this was carried out with the 
ultrahigh pressure mercury lamp through the photo mask, the sodium-hydrogencarbonate water 
solution performed after a development, and 1 50-degree-C postbake for 30 minutes for 60 
seconds at 25 degrees C 0.2%, and patterning arrangement of the coloring microcapsule of R was 
carried out at the position. Then, the display layer of about 1 5-micrometer thickness which 
arranges the coloring microcapsule of G similarly and finally arranges the coloring microcapsule 
of B and by which three kinds of coloring microcapsules, R, G f and B, have been arranged 
periodically at the 100x100-micrometer pixel was formed. 

[0061] Thus, after applying the acrylic resin of a heat-curing mold on the produced display layer, 
150 degrees C for 20 minutes, the 100-micrometer protective layer was formed, and the sheet 
for color displays was produced. When electric field were added to this sheet for a display with 
the electrode arranged to the display layer upper and lower sides and writing/elimination was 
performed, the color display by color mixture was possible. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the display layer of the particle rotation mold by the 
magnetic means concerning the gestalt of operation of the 1 st of this invention. 
[Drawing 2] It is drawing showing the configuration of a microcapsule. 

[Drawingjfl It is drawing showing the example of color display by the threshold magnetic field. 
[ Drawin g 4] It is drawing showing the example of an arrangement process of the coloring 
microcapsule by the photolithography method. 

[Drawing 5] It is the sectional view showing the gestalt of 1 operation of the display sheet using 
the display layer shown in drawing 1 . 

[Drawing 6] It is the sectional view showing the gestalt of 1 operation of the display using the 
display layer shown in drawing 1 . 

[Drawing 7] It is the sectional view showing the display layer of the particle rotation mold by the 
electric means concerning the gestalt of operation of the 2nd of this invention. 
{ Drawing JP It is the sectional view showing the gestalt of 1 operation of the display sheet using 
the display layer shown in drawing 7 . 

[Drawing 9 ] It is the sectional view showing the gestalt of 1 operation of the display using the 
display layer shown in drawing 7 . 
[Description of Notations] 

1 31 .... Coloring microcapsule 

2 .... Base material 

3 33 .... Display layer 

4 .... Outer shell 

5 35 .... Rotation particle 

6 .... Fluid 

7 .... Magnetic head 

21 .... Protective layer 

22 .... Memory layer 

23 .... Magnetic-head layer 

36 .... Up electrode 

37 .... Lower electrode 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 21 
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[Drawing 71 
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